Whole word phonological patterns (templates) in utterances produced by children with 5p deletion syndrome are analysed, addressing four questions: (1) Are children with 5p deletion syndrome able to generalise over words? (2) How does the template score of children with 5p deletion syndrome relate to those of typically developing children and of the target language? (3) How do the template scores relate to other phonological measures, PCC and consonant variegation? (4) What can the relationship between template scores and phonological measures tell us about templates? Children with 5p deletion syndrome are able to generalise over words, some to a target like extent, others generalise more than expected for their age. The template scores relate to other phonological measures, with two exceptions. The exceptions indicate that the template score of a child with articulatory difficulties may reflect more detailed representations of the words in memory than she is able to express.
as good as typically developing children in rule abstraction skills, which may be compared to the abilities to generalise, but that the SLI children made 'wrong' or deviant generalizations.
In total, it seems like the ability to generalise is not positive per se, it is also necessary to look at in which way and for how long you generalise over words. Vihman et al. (2013) also found that a high template score was associated with slower advances in morphology. This adds to the proof that template use under certain conditions may be seen as a disadvantage when acquiring language. Vihman et al. (2013) admit that they do not quite understand how the ability to generalise over known words can be a disadvantage to language acquisition, and suggest that calculating the template score over only one recording may not be capturing the degree of template use in an optimal way. Moreover, they characterise a high template score at a high age as 'an extended period of holistic phonology', indicating that age in itself may be an explanatory factor. We interpret this as if holding on to a holistic strategy of language learning, and not being able to abstract segments and morphemes from the acquired lexicon at a relatively high age may be a sign of language delay. Vihman et al. (2013) conclude that late talkers showed language delay, but not language disorder. The study of template use in children with varying degrees of language delay or disorder may reveal more about the notion of templates, and its usefulness in accounting for early generalizations. Provided that template use reflects more than phonological accuracy, e.g. the ability to make phonological generalizations, studies of templates in children with language disorders may also contribute to our knowledge of the nature of the acquisition of language in these populations. The present paper is a contribution to these areas, with an examination of utterances by a group of children with a rare genetic disorder associated with language problems, 5p deletion syndrome.
5p deletion syndrome
5p deletion syndrome is a disorder caused by a partial deletion of genetic material on the short arm of chromosome 5. Even though the syndrome is rare, it is one of the most common disorders associated with a chromosomal deletion, with an incidence of 1 in 50,000 live births (Niebuhr, 1978) . Some frequent clinical features are: a high-pitched cry in infancy and childhood (Sohner & Mitchell, 1991; Sparks & Hutchinson, 1980) , malocclusion, hyper-and hypotonia and delayed motor development (Carlin, 1990) , microcephaly (Niebuhr, 1978) , mild-to-profound intellectual disability (Cornish, Bramble, Munir, & Pigram, 1999) , short attention span, hyperactivity, and a stereotypical, aggressive, and self-injurious behaviour pattern (Collins & Cornish, 2002) .
According to the previous literature, between 23 and 50 % of individuals with 5p deletion syndrome do not develop spoken language at all (Baird, Campbell, Ingram, & Gomez, 2001; Carlin, 1990; Cornish & Pigram, 1996; Wilkins, Brown, & Wolf, 1980) , and for those who acquire spoken language, receptive language skills appear to be better than expressive language skills (Cornish, Bramble, et al., 1999; Cornish & Munir, 1998; Marignier et al., 2012) . In the domain of phonetics and phonology, misarticulations and omissions are common (Cornish, Bramble, et al., 1999; Schlegel et al., 1967; Sparks & Hutchinson, 1980) . In two studies of consonant articulation in a smaller group of Norwegian children with 5p deletion syndrome (Kristoffersen, 2004 (Kristoffersen, , 2008 , various substitutions, omissions and cluster reductions were identified and described. The children participating in these two studies had small consonant inventories compared to those of far younger typically developing children acquiring Norwegian. The inventories also exhibited inter-subject variation both in number and type of consonants. Kristoffersen (2008) examined error rates and error patterns in the consonant productions longitudinally in one Norwegian girl with 5p deletion syndrome. Error rates in single consonants were measured at four observation points (4;6, 5;9, 7;0 and 9;4) in terms of PCC-R (Shriberg et al., 1997) . The PCC-R varied from 22.8 % at 4;6 to 69 % at 9;4, which is low as compared with both TD children the same age and children with SLI acquiring Swedish, a language closely related to Norwegian (Hansson & Nettelbladt, 2002) . These authors reported a PCC of 80.10 % (SD 9.49) for the children with SLI in their group (age range 4;3 -5;7; mean 4;11), and 98.69 % (SD 2.25) for a group of age-matched controls.
More recently, Kristoffersen, Garmann, and Simonsen (2014) studied a group of children diagnosed with 5p deletion syndrome, and found that these children to varying degrees had problems with producing the consonants of the target language. More specifically, the subjects had low PCC-R values, small consonant inventories with several recurrent types of deviant consonants (relative to the target language), inaccuracy in the realization of target phonemes and variable similarity to target words. This study clearly showed that children with this syndrome have deviant lexical representations mostly due to missing or substituted consonants. Thus, a further exploration of how children with this syndrome acquire words, would be to find out whether systematic phonological generalizations over words form part of the deviances that we find when we look at each consonant in isolation. An important aim of the present paper is to examine these phonological patterns in terms of the notion of templates.
In sum, individuals with 5p deletion syndrome have motoric problems, mild to profound mental disability, short attention span and low accuracy in consonant production, which all are problems that may influence language production as well as the representations of words and linguistic structures in the mind. We therefore wonder whether children with this syndrome use templates in a similar degree to typically developing children. Are children with mild to profound mental disability able to generalise over words at all? If so, what about the children with prevalent motoric problems: Is it possible that children with 5p deletion syndrome have richer phonological representations in memory than their word productions would imply?
Against this background we address the following four questions:
(1) Are children with 5p deletion syndrome able to generalise over words? Based on previous studies of templates in typical and atypical populations, and of language skills in individuals with 5p deletion syndrome, we expect that the subjects in our study use templates, and that they use it more extensively than expected for children aged four to twelve years. We also expect that the children with low PCC-R scores and low consonant variegation scores have higher template scores than children with high PCC-R scores and high consonant variegation scores. The argument is that children with few consonants and inaccurate pronunciations will use more templates, whereas children with accurate pronunciations and many consonants to a lesser degree need to rely on templates.
METHOD Subjects
Eight subjects -two boys and six girls aged between four and 12 years -participated in the study. All were recruited through the Cri du chat family support group in Norway. One of the subjects -A -is different from the others, in the sense that she does not exhibit the motor problems commonly associated with the syndrome, and has only minor problems with language as compared to the other seven. A few descriptions of this atypical 5p deletion syndrome exist in the literature (e.g. Cornish, Cross, Green, Willatt, & Bradshaw, 1999) , reporting language skills within the range of typical development. Subject A most probably belongs here. One of the subjects, C, speaks both Swedish and Norwegian, and some of her words are noticeably Swedish. She is included because Swedish and Norwegian are closely related languages, and the inclusion serves to expand the number of subjects. Table 1 displays intelligibility ratings made by the second author based on the children's utterances during the experiment. The subjects are ranked from A to H based on intelligibility;
2 within the same intelligibility rating the children are ranked from the oldest to the youngest. The subjects were given a noun elicitation task, also used in two previous studies, Kristoffersen (2008) and Kristoffersen et al. (2014) . As far as possible the items in the task were chosen so that the target words offered an opportunity to produce all consonant phonemes in initial, medial and final position in the target language. In the stimuli given to G this was not possible. For details about the recording procedure, see Kristoffersen et al. (2014) .
As a control group, we have four typically developing children, two girls and two boys, aged between 1;7 and 1;9. For each of them we picked a 30 minutes' video recording from the corpus Garmann-Norwegian on CHILDES. The recordings are the first recordings when the child says at least 50 words in a 30 minutes' session with his or her parents. The sessions consist of spontaneous speech and the recordings were done when the child was interacting with his or her parents.
Transcription and data analysis
The elicited utterances were narrowly transcribed in extIPA for disordered speech (Ball & Müller, 2005 ) by a first transcriber, and then 20 % of the utterances were independently transcribed by a second transcriber.
3 Agreement between the two transcriptions was 71 %.
The consonant phones in these transcriptions were categorised with respect to manner Finally, the words are scored according to whether they are instances of a general or a specified, as well as stable, template, as well as being either selected or adapted. If a word is not part of a template, it is not given any points. Contrary to the analyses in Vihman et al.
(2013) all the words produced are included in the analyses, even if they receive only 0 points.
If the word belongs to a template that is stable, i.e. if the template comprises 10 % or more of the instances in the data, the word is given one point. If the template specifies more than the prosodic shape, e.g. consonant type, the word is given one additional point. Vowel length and stress placement are not considered as characteristics that specify a pattern beyond the prosodic shape. If the word is adapted to a template, it is given yet another additional point.
This gives the following point system: Within a specified pattern which comprises at least 10 % of the words, selected words are given 2 points and adapted words 3 points. Within an unspecified pattern which comprises at least 10 % of the words in the sample, selected words are given 1 point and adapted words 2 points. Within an unspecified pattern which comprises less than 10 % of the words in the sample, all the words are given 0 points.
Following Vihman et al. (2013), we apply schema theory (Langacker, 1987: 68) to our analyses, and if a set of words may be specified instances of a more general schema which includes a smaller number of less specified words, the less specified words are considered to be instances of a more general schema. Hence, if a child produces 100 words, and 15 of them are CVCV words, of which 10 are consonant harmony words, those 10 consonant harmony words are considered to belong to a specified and stable pattern, whereas the other five are considered to be part of a stable (although unspecified) pattern because the ten consonant harmony words also can be regarded as part of the unspecified pattern. Vihman et al. (2013: 55) includes only words that can be given at least one point in their P(attern) score analyses, and words that cannot be given a point are excluded. We have chosen to include all the words that the child produces, and give some words 0 points. When we include words that are given 0 points in the analyses, we reduce the template score, which again reflects a more target like production. Words are seldom given only 0 points, but one example would be if a child produces 100 words, and less than ten of them have three syllables or more. The words in this category are included in the analyses, but are not given any points, thereby decreasing the template score.
Following this procedure, the score is converted into percentages. On a scale from 0-100 %, the value '0' indicates that all utterances are target-like, and no words follow a pattern that comprise at least 10 % of the child's produced words, whereas the value '100' indicates that all utterances are adapted to specific and stable templates.
For the controls, the template score was calculated in the same way as for the children with 5p deletion syndrome. To make the measurements more comparable, we have transformed all the measurements into percentages.
Finally, as all languages are templatic to a certain degree (Vihman & Croft, 2007) , we have calculated the template score of target like pronunciation of the words in the data from participant E. We were first considering using the data from the participant with the highest number of unique words, 136 words (participant C). This participant, however, speaks both
Norwegian and Swedish and produces quite a few characteristically Swedish words. We therefore analysed what would be the target like pronunciation of the data from the participant who produced the second highest number of unique words, 117 words (participant E). In this analysis, we took vowel length in the stressed syllable as well as word tone into account because these two features are distinctive in Norwegian. If the word belongs to a template that is stable, i.e. if the template comprises 10 % or more of the instances in the data, the word is given one point. If the template specifies more than the prosodic shape (i.e. order of consonant and vowels as well as the number of syllables (like CVCV and CVC)) including vowel length and word tone, e.g. that the word is ending in a schwa, the word is given one additional point. All of the words in the target word sample are considered to be selected, i.e.
target-like, so a word can be given a maximum of two points.
The individual consonants in the utterances of the subjects with 5p deletion syndrome were also scored according to the measure Percent Consonants Correct Revised (PCC-R; Shriberg, Austin, Lewis, McSweeney, & Wilson, 1997) . PCC-R is designed for assessment of children with disordered speech and measures the extent to which the consonants in children's word productions agree with target pronunciations. Within this analysis, deletions and substitutions are deemed incorrect whereas distorted consonants are considered as correct.
PCC-R was calculated independently by the first and second authors for two of the children, F and G. Interrater agreement was 95 %.
The consonant variegation score was calculated as follows (Vihman et al., 2013: 54) :
Each produced word was given points on a scale from one to three points. The total scores were then converted into percentages.
RESULTS
In table 2 we present the template score for our eight subjects, along with their number of unique words: The typically developing children were aged between 1;7 and 1;9 when they first produced more than 50 words in a 30 minutes' session. At this point, all the children had template scores between 51 and 54, which can be compared to the template scores of the children with 5p deletion syndrome who had a medium template score.
In table 4 we present the template score for Norwegian as a target language: highest PCC-R scores, as expected. Also as expected, two of the children with medium template scores, C, and D, have medium PCC-R scores. Participant G, with the highest template score, however, has a higher PCC-R score than participants H and F, who have medium template scores but very low PCC-R scores. Table 6 shows the relationship between template score and consonant variegation for each participant. Participant H also mostly expresses the correct number of syllables, quite a few of the vowels, but also a few more consonants than participant F. It seems like their lexical representations are more detailed than what they are able to express, and their generalizations might first be due to articulatory limitations and second to memory and planning capabilities.
The participant with the highest template score, participant G, was the participant who could not produce the regular words in the elicitation task. He mostly produces names of family, friends and assistants and this factor together with his relatively high PCC-R and consonant variegation scores may suggest that he has only a few words represented in his lexical memory, and that he has relatively detailed representations of these words.
Our fourth question was: What can the relationship between template scores and phonological measures tell us about templates? As suggested in the discussion of the third question, our answer to this fourth question is that in a picture naming task where some of the children have poor articulation, the template score can still say something about the detail of the representations of words in memory even if the child is not able to produce the same details. The templates give us access to the representations in memory in children with poor articulation.
For children with better articulation, the articulatory abilities seem to go along with the template score, and we will not be able to say if their representations are more detailed than what is revealed by their articulation. This indicates that the template score reflects both articulatory abilities and representations of words in memory, which becomes particularly clear to us when we look at the data from children with 5p deletion syndrome.
It was important that the data were collected by a naming task. If we had tried to analyse spontaneous speech data, it would be much harder to know which words the children with poor articulation were aiming at. We would therefore not have been able to conclude that the mental representations of words were richer than the children were able to show through their word productions.
The analyses have revealed, then, that children with 5p deletion syndrome are able to generalise over words, and some of them do it to a degree which characterises language delay.
We have also seen that template scores reveal more than phonological measures do, and that templates reflect generalizations over words in memory as well as in production.
